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Salinity is determined by a number of factors, including tidal inundation, soil 
type, and seasonality of rainfall. Mangrove environments are characterized by 
conditions of fluctuating salinity. Some reports suggest that more mongrove species 
occurred in areas with a wider range of salinity fluctuation. Mangrove species 
richness was minimal in areas experiencing prolonged exposure to extremes of either 
freshwater or hypersaline conditions. Mangroves in areas that are frequently 
inundated by the tide are likely to grow more rapidly than those living in regions 
where the swamp is rarely inundated. Most of our present knowledge of salt tolerance 
of mangroves still comes from cultural experiments under constant salinity. Little 
work has been carried out on the effects of fluctuations in salinity on mangroves. 
There is no relative report on daily fluctuating salinity.So we disined a equipment, 
cultured Bruguiera gymnorhiza to discuss the effects of fresh water, constant salinity 
and fluctuating salinity on growth, gas exchange and chlorophyll fluorescence. Main 
conclusions are as follow: 
1. Seedlings subjected to the fluctuating salinity and fresh water showed 
significantly higher photosynthesis than those subjected to the constant salinity while 
the water use efficiency showed a contrary trend. 
2. QP, ΦPSII and ETR values in fresh water treatment are higher than fluctuating 
and constant salinity treatment, while values in constant salinity treatment were 
lowest. However NPQ showed different trend. The leaves under the constant salinity 
treatment had the highest NPQ value.  
3. The leave of constant salinity treatment showed significantly higher Na+, Cl- 
levels than the control and fluctuating salinity treatment. The ratio of K and Na was 
lowest in fresh water treatment, and highest in constant salinity treatment. 















effects on growth and photosynthesis. Mangroves under daily fluctuating salinity 
treatment may benefit themselves by reducing salt buildup and water deficits when 
their roots subjected to low salinity or fresh water and by absorbing enough Na and Cl 
for osmotic adjustment when their roots subjected to saline water. We think that salt 
must be a major factor to limit the growth of plant in fresh water treatment. However 
more salt bring salt stress to plants in constant salinity treatment. Only plants in the 
diurnal salinity cycle were given intermittent supplies of fresh water and salinity to 
maintain a relatively stable balance of osmoregulation, providing optimal conditions 
among all treatments. 
 























物（semi-mangrove 或 mangrove associate）（Tomlinson 1986; Hutchings & Saenger 
1987; 林鹏 1997; 王文卿和王瑁 2007）。由于其特殊的生境，盐分在红树植物的
生长和分布中具有极其重要的作用 (Lugo and Snedaker 1974; Bunt et al. 1982; 






学者的认同（Chapman 1976; Field 1984; Tomlinson 1986; Dawes 1998; Mitsch & 
Gosselink 2000; Medina et al. 2005）。Ball 和 Pidsley 发现红树植物耐盐性的提高
是以降低生长为代价（Ball & Pidsley 1995)。盐度梯度培养实验说明了红树植物
的幼苗在淡水条件下长势较好（Ball 1988; Suárez & Medina 2006）。野外调查发
现，一些红树植物可以沿河口深入到离入河口很远的地方，这些地方的河水往往




的生长状态。Ball 指出 NaCl 对于红树植物来说是一种必需的资源（Ball 2002）。
低盐促进、高盐抑制生长的现象也经常出现在室内栽培试验中（Downton 1982; 

















目、面积（Clough 1984）和光合效率（Tüffers et al. 2001; Ball 2002）。 
在野外，盐度被一系列的环境因子所影响，包括潮汐作用、土壤类型、季
节性降水（Hutchings and Saenger 1987）等。因此红树植物的生境几乎都是被波
动盐度所支配着，波动盐度可能是决定红树植物分布的重要因素（Ball 1988b）。
在河口的红树林环境中，盐度存在一个较大的空间、时间和季节的变化，并且偶
尔存在从淡水到高盐的改变（Wolanski et al. 1981; Lugo et al. 1989; Naidoo 1989; 
Gordon 1993; Ball and Pidsely 1995; Orcutt and Nilsen 2000; Ridd and Stieglitz 2002; 








的是土壤和水体盐度（Tomlinson 1986; Louda 1989; Smith 1992）。两者之中，很
多学者认为水体盐度是红树植物沿河分布的限制因子（Ball 1998，Duke et al. 1998; 
Bunt et al. 1982; Smith and Duke 1987; Duke 1992; Ball and Pidsley 1995; 
Castaneda-Moya et al. 2006）。但是由于受到降水和潮汐的影响，河水的盐度常常
呈现规律性的日变化与季节变化（Wolanski et al. 1981; Lugo et al. 1989; Naidoo 
1989; Gordon 1993; Ball and Pidsely 1995; Orcutt and Nilsen 2000; Ridd and 
Stieglitz 2002; Medina et al. 2005; Ewe et al. 2007a; Hogarth 2007）。另外潮汐所能
影响的范围也受到降水的强烈影响（Duke et al. 1998; Bunt et al. 1982; Ball and 
Pidsley 1995）。虽然有学者曾发现在固定盐度培养下的红树植物与野外红树植物
的表现性并不一致（Lin and Sternberg 1993; Beckett et al. 1995），我们现在对于红
树植物耐盐性的研究大多是建立在固定盐度培养基础上（Stern and Viogt 1959; 
Connor 1969; Clarke and Hannon 1970; Ball and Critchley 1982; Downton 1982; 
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